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-| SXH 

HIS §a» §°ism JHiSli Targets SSstDI, 0|« ^AH ZJ-CHI S^SPI IIS. 

2 . SSSII 

TFT LCD LTF320HM0 1 —A0 1 / A02 / A03 

3. SJyJHfi 

3.1 PHfi 

LTF320HM01^ HISS M El &( Amorphous Silicon) SS M£HX|®EH (TFT; Thin Film 

Transistor)® BUS axtsf AtStf SB1 3 S SS(Color active matrix) SSa TFT SA| 

SXt(LCD;Liquid Crystal Display) ModuleOIEf. Module^ Panel. 2S SslVIt BacklightVsf X 1 
Inter facets IE Digital Sia as BS 6 tS SSa li°! LVDSSSS AH 

gmSCh £ fllgg 1.920 * 1080(16:9) a®* S&SI2, 16.7M2I SSS XISSEt. 

BEia SXt PIS°! SPVA Mode PISS SSmoi AlOfS^ SstS© 89° OISS AUgstS SAI 
Of© All SOI Ct. 

3.2 S§ 

© H i gh Contrast Ratio & High aperture structure 
© US IB SS(DCC HI sIS AHS) 

® FHD (1,920 * 1080 StS) XIS (16:9) 

© SPVA (Super Patterned Vertical Align) Mode SAI 0tS( ± 178° ) 

© 4U Lamp B/L Unit SHI HI 

© Sync Format : DE(Data Enable) Mode XI S, H/V-sync XI S IfPt 
® 2CH-LVDS SI SE1ffll0|S( 2 * 1 pixel/ clock) 

3.3 SSSOt 

© Home-alone Multimedia TFT-LCD TV 
© High Definition TV Ready (HD TV Ready) 

© av Aiisa as sai bspi 


3.4 a ©a© 


sr =. 

CD 1 

At s 

& II 

hi a 

^sSAISS 

698.4 (H) x 392 . 85 (V) (CHSS 31.54") 

mm 


as^xt 

a— S i TFT Act ive matrix 



SSPtSS © 

16. 7M (8 Bits-True) 

color 

16,777,216 

aa® 

1,920 x 1080 

pixel 

16:09 

aauH§ 

RGB Vertical Stripe 



aaapi 

0.12125 (H) x 0.36375 (V) 

mm 


BAISB 

Normal ly Black 



seaEi 

Haze 7 , Hard-Coating (3H) 




4. PISAtS 
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Item 

Min. 

Typ. 

Max. 

Note 

Module 

size 

Horizontal(H) 

759 

760 

761 

mm 

Vertical(V) 

449 

450 

451 

mm 

Depth(D) 

48.2 

49.2 

50.2 

mm 

(With Inverter) 

Weight (With Inverter) 

- 

5300 

5800 

g 


5. am am aa 

5.1 Ahgf am aa 


ITEM 

SYMBOL 

MIN. 

MAX. 

UNIT 

NOTE 

Storage temperature 

Tstg 

-20 

65 

°C 

(1) 

Operating temperature 

Topr 

0 

50 

°c 

(1) 

Tsur 

0 

65 

°c 

(2) 

Shock(Non-operating) 

Snop 

- 

50 

G 

(3) 

Vibration(Non-operating) 

Vnop 

- 

1.5 

G 

(4) 


NOTE (1) 8E£1 a o^bE £Mlb Otm HU 0|| W^Q. 

(Sims? b£b 39 °C c=l <40 °C Oil AH 93 . 8%RHCHI oH&>) 


NOTE (2) sag Panel m HSbt^AH gJbSYimAHb §iaa°l bUPt giatt? SUlEh 

eiteesi amm a?aej bas axi atb sas. 



-40 -20 0 20 40 60 80 

Temperature (°C) 


NOTE (3) 20ms ±X,Y,Z (6&&/1S) 

NOTE (4) 10~300Hz/1.5G /II min SR. XYZ, 30 min/axis 
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5.2 Ahgf MCA 


5.2.1 TFT LCD MODULE MCA 


(Vdd = 12 V) 


ITEM 

SYMBOL 

MIN. 

MAX. 

UNIT 

NOTE 

Power Supply Voltage/ Display 

Vdd 

10.8 

13.2 

V 

( 1 ) 


N0TE(1) S °l 2! Oil AH . 


5.2.2 BACK-LIGHT UNIT SLH§a 


(Ta:25±2°C) 


ITEM 

SYMBOL 

MIN. 

MAX. 

UNIT 

NOTE 

Power Supply Voltage/ Inverter 

Vcc 

22 

26 

V 

(1) 

Lamp Frequency 

Fl 

40 

80 

kHz 

(2) 


NOTE(1) Analog^S 

note ( 2 ) ma\x\m sit §?, §aaei sstoi 4 sim. §ais lh chi ah 

asaaots. 

N0TE(3) Single Lamp THE 
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(% ■£=}■ ° *■ — -£d 

U. CD — I — I CD 


6.1 ^9 #9 
-. #9 ^9 

: 25 °C + 2 °C / : 25%~85% RH / 219 : 86kPa~106kPa / 219 : 1 LuxO| ®|- / 

YS(9992l td |-S|' *||7d) / iHS!# 

-. Warm-Up Time : © 9 h 60-nr 0I9 - 

© ^7|*}(°f 15i 99)°^. center ?|£# ^99-od 10^9 ?|£ 9 
?|£ ^o|°| td 1 17 p 0.5%o|§p7[- e|-^ A|g 

Twarm-up - ( I Lumt-10 - Luillnow I / Lumnow ) X 100 < 0.5 7p S-Itzt 9 7} 

where , Lum,-io-£- IO-ir-3 ?|£E , Lum™-^ ?d*H $|IE 


6.2 ^-9 9 U I(LMD : Light Measurement Device) 

-. #■# : BM-5A(TOPCONtt), BM-7(TOPCONi±), PR-650(Photo Reserchfl) 

-. upg j\ el| °j gj-ft : 



6.3 ©S 92 

-. TFT LCD Module : VDD = 12.0 V, fV = 60 Hz , fDCLK = 148.5 MHz 
-. BACK-LIGHT UNIT : INVERTER =62.5 (KHz ±2.5Khz), DUTY 100% 
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6.4 


ITEM 

SYMBOL 

MIN. 

TYP. 

MAX. 

UNIT 

LMD 

NOTE 

Luminance of White 
(center) 

Yl,avg 

450 

500 

- 

cd/nrf 

SR-3 

(1) 

Contrast Ratio (center) 

CR 

3000 

4,000 

- 

- 

Brightness Uniformity 
(9point or 13Point) 

Buni 

- 

- 

25 

% 

Color 

Chromaticity 
(CIE 1931) 

Red 

Rx 

typ. 

-0.025 

0.637 

typ. 

+0.025 

- 

SR-3 

Center 

Point 

Ry 

0.331 

Green 

Gx 

0.290 

Gy 

0.604 

Blue 

Bx 

0.148 

By 

0.057 

White 

Wx 

0.280 

Wy 

0.290 

Color Gamut 

- 

69 

72 

- 

% 

Color Temperature 

CCT 

7,000 

10,000 

13,000 

K 

Viewing Angle 
(CR^IO) 

Hor. 

9 L 

79 

89 

- 

Degrees 

EZ 

(2) 

9 R 

79 

89 

- 

Ver. 

8H 

79 

89 

- 

0 L 

79 

89 

- 

Crosstalk 

Dsha 

101-255 

- 

- 

5.0 

% 

(3) 

20-100 

- 

- 

15.0 

0-19 

- 

- 

X(a£iei&) 

Flicker 

F 

- 

15 

32 

- 

BM-7 

(4)* 

GAMMA 


1.9 

2.2 

2.5 


PI 7| 7H 
S7) 

Response time 

G to G 

- 

- 

8 

16 

ms 

(5) 


(-a>4A| ii\± 
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NOTE (1) 

► ©§Ylx| : ©§£x|b Active Area© ©H §2? &Ck(SH?l2l S5) 



© WHITE ©E£| §£| (Yl) 

: ©§°lx| giH Point© Oil AH WHITE A£(Yl) 


© CH td 1 td I (C/R : Contrast Ratio) 

: ©§©X| ggf Point© OH AH WHITE(Gmax) f)®2) BLACK(Gmin) tJIS §£. 

CR - G max (5) 

G min(5) OH ^ I AH , ( ) °l£| ©© ©§ Point 

® Brightness Unifomity(Buni) 

: Panel WHITE SJ U 9©(139H) point© ©§5)0) 0©H©H) D0| §°l. 


„ B max- B min 

Bum = 

B max 


x 100 


where, Bmax = Maximum Brightness 
Bmin = Minimum Brightness 


@ 3S Dimming §2) : 3.3V( 500 cd/m 2 3E2 ) 


NOTE (2) 

► A 1 0^21 (Viewing angle)£| 9£| : C/ROI 100199# AI99 g?| 



NOTE (3) 

► 9S 59 (Crosstal k;Cross modulation)^ 9s|(Dsha): 9Sl ; ZJ-9 0 ll s|§|-oi 9 

99 # 99 ". 


Crosstalk Modulation Ratio{DsHA) = 


Ynormal Y abnormal | 

Ynormal 


x 1 00 (%) 


* White Box o 1 2-| s| back ground pattern# Gr ayl ~ Gray64 9 A I 4Gray 99 — si #9 

* Horizontal Crosstalk 9 Vertical Crosstalk# a# ^9 

* 99 949 99 B&m Crosstal kaU 99 

941 : Normally White mode A l Box# Black(Gmin) /Normally Black mode A l Box# whi te(Gmax) 

* Crosstalk 99 Pattern §U Point 

Horizontal Crosstalk 



Vertical Crosstalk 
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L 


A A 


H 


2H/3 



* L/2 r 




White Pattern 
(Gray 64) 


OYbi Yb 2 Q 


15mm °1^ 


OYai 


15mm °1T? 


y A2 o 


NOTE (4) 

► Hjw 7ig(FI icker)s| §°| : LCD Panels S|-°lo| 

© Flicker ±Slfo|| 



© FI icker ^ : S Pattern : 



1 


i 

1 


n 

i 


1 


i 

1 


n 

i 


1 


i 





Dot Inversion 
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NOTE (5) 

► Response time)2.| §°| : l:|-°jo| aj ll\\2\ ccH cH| 

^ Es|-s|~£- A|7 J-o| Q 


© Normally White modes 3© 



© Normally Black modes S© 



© 8mst SI gray to gray £| °|d| °J\ 


7. spi ^ 


10%^ 90% A |-0 1 
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7.1 TFT LCD 3 .^ 


ITEM 

SYMBOL 

MIN. 

TYP. 

MAX. 

UNIT 

NOTE 

Power Supply Voltage 

Vdd 

10.8 

12 

13.2 

V 

(1) 

Interface Type 

LVDS 

Tcon LH&g 


Power Consumption 

(a) Black 

300 

500 

700 

mA 

(2), (3), 
(5) 

(b) White 

500 

700 

900 

mA 

(c) N-pattern 

600 

800 

1000 

mA 

Vsync Frequency 

fv 

47 

60 

63 

Hz 


Hsync Frequency 

fH 

50 

67.5 

75 

kHz 

Main Frequency 

fDCLK 

130 

148.5 

160 

MHz 

Rush Current 

Irush 

- 

- 

4 

A 

(4) 


NOTE(I) ^-1 — — HI o| cH| o | eh gJ Efo|^ ais§ ^e^ °1He|cH 5i# 3d(V ss = OV) 

(2) fv = 60 Hz, f dclk = 148.5 MHz, Vdd = 12.0V, Vcc = 12.0V, DC current 

(3) *113. e^eh 


(a) Black HI Id 



(b) Whi te HI ud 


(c) N-Hlld 



Hill II 

mini 

illlll 

linn 

Mill 

mini 
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(4) (12V rising time =470/zs) 

INPUT 



Note : Control Signal : H i gh( +1 2 V) — >Low(Ground) 

Ail Signal lines to panel except for power 12V : Ground 

The rising time of suppl ied vol tage is control led to 470us by R and C value. 



(5) Inver ter 2.| gl-g eH °J . 
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7.2 Inverter 

7.2.1 Specification for Customer 


ITEM 

SYMBOL 

CONDITION 

SPECIFICATION 

UNIT 

MIN 

TYP 

MAX 

Supply Voltage & Current 

Input Voltage 

Vin 


22.5 

25 

27.5 

Vdc 

Input Current 

IIN 




4.3 

ADC 

Output Section 

Output Current 

(Notel) 

lo.i~lo.i 4 (l-MAX) 

Vin =24V,Dim=3.3V 
(After 1 Hr aging) 

11.8 

12.5 

13.2 

mA 

(rms) 

Open Lamp 
Voltage (Note2) 

VoPEN, 1 ~ VoPEN, 1 4 

Vin =24V 

Dim=3.3V, All-lamp is NC 

2540 



Vrms 

ENABLE 

Enable Logic 

Von 


2.4 


5.25 

VDC 

Disable Logic 

VoFF 


-0.3 


0.8 

VDC 

EXTERNAL PWM DIMMING 

HIGH Logic 

V HIGH 


3.3 


5.2 

VDC 

LOW Logic 

Vlow 


-0.3 


0.4 

FREQUENCY 

(Note4) 

F EXT, PWM 

Vin =24V 

156 

166 

176 

Hz 

PWM Duty range 

Dint, pwm 

Vin =24V 

15 


100 

% 

SWITCHING CHARACTERISTICS 

FREQUENCY 

Fop 

Vin =24V, Dim=3.3V 

61 

63 

65 

kHz 

Shut-down time 

Tsd.1 TsD,14 

Vin =24V, Dim=0~3.3V 

1.0 

1.5 

2.0 

sec 


Notel) Open Voltage Measure Method 

Note2) When EX-DIM(Pin 14) is used, DIM(Pin13) has to be open or connected to ground. 
Note3) EX-PWM Frequency is selected not to interfere the Waterfall & Acoustic Noise. 
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APPENDIX : Input Current 


321 


Overshoot : IHr Aging St 01 St 

Saturation : IHr Aging 


■J\ Max St 


Oscilloscope 


Power Analyzer 

Model Name : W IJMO- Yokogawait- 







gj^£2 : V i n=24( V) , Vdim=Max(V) 

§352 : £tS:(25E), 1 A| Zf Agings, Typ Torr Lamp BLU 


?3 ant 



Typ 

Max 

UNIT 

Overshoot 

3.42 

3.65 

A 

Saturation 

3.12 

3.32 

A 
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7.3 ^(BackLight Unit) 

7.3.1 Specification for Customer 


( Ta : 25 ± 2 °C ) 


Parameter 

SYMBOL 

MIN. 

TYP. 

MAX. 

UNIT 

NOTE 

Operating Life Time 

Hr 

50,000 

- 

- 

Hour 

( 1 ) 


7.3.2 Internal Specification Lamp Eh-s- spec ( SPEC<>l|-c- ?|a|o|-x| H 3d ) 


Parameter 

SYMBOL 

MIN. 

TYP. 

MAX. 

UNIT 

NOTE 

Lamp Current 

lL 

12.0 

12.5 

13.0 

mArms 

(2) 

Lamp Voltage 

Vl 

1500 

1485 

1470 

Vrms 


Lamp Frequency 

fL 

30 

- 

80 

kHz 


Start Up Voltage 

Vs 

- 

- 

0°C:2540 

Vrms 

(3) 

25°C:2190 


NOTE (1) 


( 2 ) 

(3) 


n = Sff *|£7f- ^aH 1+7 1 £| 

50%O| Sf- i+7|S -a Mx|°| a|7}o^ § S| 1J- . ( T a=25 °C ) 

- &7| ^S-E- Lamp Ef^ 

INVERTER HOT 7|£- 

^7|tE! tit o|At°| StJ'Ol Lamp# start A |7|7| ^-|S|-o=| LampcHI li o|At °j7|-£|oio|: 
n. °t# Lamp7f- S#£|x| °># 4 = 5i^. 
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8. QOI 01 3!y (Block Diagram) 

8.1 Input circuit fi^l-SIst 


LVDS 2Ch input 



Vri 


DC'DCMAX17122 

(AVDD/VSS/VDD/ 

VOHEjVOFFE) 


Control PCB 

a.) 



VOtC/VOFFE 



TCON 

S100FAS (AP) 



Genie 

MAX9591 


E EPROM 

M24C64 


Step down 

LD1117 

(1.2V) 


av 

STV 


Vcom 2Ch Op-amp 

IML7822 


Vcomlch Op-amp 
MAX9650 


Eagle2 * 2ea 

MAX17121 


CKV,CKVB,STVP 


< LCD Circuit Block (Control) > 
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LTF320HM01 

Panel 

L7-1 , A6+, 
MB4(Quad ASG) 


< LCD Panel > 













8.2 Back Light 

I I HOT Al-gf : Socket ( Inverter 4tEJ¥ ^ ) 


HOT 1 (SOCKET) 


HOT 2(SOCKET) 


HOT 3(SOCKET) 
HOT 4(SOCKET) 


HOT 5(SOCKET) 


HOT 6(SOCKET) 


HOT 7(SOCKET) 


HOT 8(SOCKET) 


CCFL1 


CCFL2 


) 

) 




9. £AH(lnput Terminal Pin Assignment) 

9.1 TFT LCD 2§( Interface signal & power) connector : FI-RE51S-HF (JAE)) 


No 

1 

2 

3 

4 

5 

6 
7 


9 

10 
11 
12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 


DC power supply Vm(+12[V]) 


DC power supply Vdo(+ 12[V] ) 
DC power supply V»(+12[V]) 


DC power supply Vdo(+ 12[V] ) 
DC power supply V m (+12[V]) 
Not Connected * 

GND 


GND 


GND 


Odd LVDS Signal 


Odd LVDS Signal + 


Odd LVDS Signal 


Odd LVDS Signal + 


Odd LVDS Signal - 


Odd LVDS Signal + 


GND 

Odd LVDS Clock - 
Odd LVDS Clock + 


GND 


Odd LVDS Signal 


Odd LVDS Signal + 


Odd LVDS Signal 


Odd LVDS Signal + 


GND 


Even LVDS Signal 


No 


26 


27 

28 


29 

30 

31 

32 


33 


34 


35 


36 


37 


38 


39 


40 


41 

42 

43 


44 


45 


46 


47 


48 


49 


50 

51 


Even LVDS Signal + 


Even LVDS Signal - 
Even LVDS Signal + 


Even LVDS Signal - 
Even LVDS Signal + 
GND 

Even LVDS Clock - 


Even LVDS Clock + 


GND 


Even LVDS Signal 


Even LVDS Signal + 


Not Connected 


Not Connected 


GND 


SCL I 


SDA I 

Not Connected 
Bus release 


SDA I 


LVDS_SEL 


DCC select bit 1 


Not Connected 


Not Connected 


Not Connected 


Not Connected 
HVS 


J El DA/NORMAL : 

© GND : JEIDA 

® HIGH : NORMAL (VESA) 

I 


* NOT CONNECTED : THIS PINS ARE ONLY USED FOR SEC INTERNAL OPERATIONS. 
** LVDS OPTION : IF THIS PIN : LOW (GND V) -> JEIDA LVDS FORMAT 

OTHERWISE : HIGH (3.3V) -» NORMAL NS LVDS FORMAT 
Sequence : On = Vdd(TI) i LVDS Option S Interface Signal(T2) 

OFF = Interface Signal(T3) > LVDS Option > Vdd 
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9.2 INVERTER UNIT 


9.2.1 Inverter input pin Con f i gur at i on ( 1 ) Connector : 20022WR- 1 4AML (2s) 


PIN NO. 

PIN Configuration (FUNCTION) 

1 

Vin (25V) 

2 

Vin (25V) 

3 

Vin (25V) 

4 

Vin (25V) 

5 

Vin (25V) 

6 

GND 

7 

GND 

8 

GND 

9 

GND 

10 

GND 

11 

Error Out : ERROR OUT SIGNAL 

12 

ON/OFF : (CCFL Drive SIGNAL (Active HIGH)) 

13 

No connect 

14 

EXT DIM : EXTERNAL PWM DIMMING SIGNAL (PULSE) 


*Harness2J wired AWG24 typeS AHIil 31. 


9.2.2 Inverter input condition 


Parameter 

SYMBOL 

MIN. 

TYP. 

MAX. 

UNIT 

NOTE 

Vin 

Vin 

22.5 

25 

27.5 

V 


lin 

- 

- 

4.3 

Arms 


EXDim 

Duty 

15 

- 

100 

% 

( 1 ) 

High(on) 

3.3 

- 

5.25 

V 


Low(off) 

-0.3 

- 

0.4 


Fpwm 

156 

166 

176 

Hz 


ENA 

on 

2.4 ~ 5.25 

V 


off 

0 ~ 0.8 



Note(l) High-duty = Ton/T * 100 


* “ Duty C'oiiditioii(Iout) 



D(°/o) = Ton -r- T x 100 
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9.3 ^ 



NOTE 

(1) Gray 7 c! -I : 

Rn : *k%q Gray, Gn : ^ Gray, Bn : Gray (n=Gray level) 

(2) : 0=Low level voltage, 1=High level voltage 
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10. OJEHHIIOI^I EFOIgi 


10.1 Time parameter (DE Mode) 


SIGNAL 

ITEM 

SYMBOL 

MIN. 

TYP. 

MAX. 

UNIT 

NOTE 

Clock 

Frequency 

1/Tc 

130 

148.5 

160 

MHz 

- 

Hsync 

Fh 

50 

67.5 

75 

KHz 

- 

Vsync 

Fv 

47 

60 

63 

Hz 

- 

Vertical Active 
Disply Term 

Display Period 

Tvd 

- 

1080 

- 

lines 

- 

Vertical Total 

Tvb 

1092 

1125 

1158 

lines 

- 

Horizontal Active 
Display Term 

Display Period 

Thd 

- 

1920 

- 

clocks 

- 

Horizontal 

Total 

Th 

2090 

2200 

2350 

clocks 

- 


-> ^ TIlMcr DE only modest §5[o|-EN, H-sync£t V-sync£ls£| Sl^OIVb 

§»(^| gga ^x| g^g. 
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10.3 LVDS Interface 

- LVDS Receiver : Tconi-fl^)'^ 

- JEIDA & Normal Data Format 

LVDS OPTION( 21 pin) : IF THIS PIN : LOW (GND) -> JEIDA LVDS FORMAT 

OTHERWISE : HIGH (3.3V) OR OPEN(NC) -> NORMAL NS LVDS FORMAT 


Jtttlfasfi; 

LVDS pin 

JEIDA -DATA 

Normal -DATA 


TxIN/RxOUTO 

R2 

R0 


TxIN/RxOUT 1 

R3 

R1 


TxlN/RxOUT2 

R4 

R2 

TxOUT/RxINO 

TxlN/RxOUT3 

R5 

R3 


TxlN/RxOUT4 

R6 

R4 


TxlN/RxOUT6 

R7 

R5 


TxlN/RxOUT7 

G2 

GO 


TxlN/RxOUT8 

G3 

G1 


TxlN/RxOUT9 

G4 

G2 


TxlN/RxOUT12 

G5 

G3 

TxOUT/RxINI 

TxlN/RxOUT13 

G6 

G4 


TxlN/RxOUT14 

G7 

G5 


TxlN/RxOUT15 

B2 

BO 


TxlN/RxOUT18 

B3 

B1 


TxlN/RxOUT19 

B4 

B2 


TxlN/RxOUT20 

B5 

B3 


TxlN/RxOUT21 

B6 

B4 

TxOUT/RxlN2 

TxlN/RxOUT22 

B7 

B5 


TxlN/RxOUT24 

HSYNC 

HSYNC 


TxlN/RxOUT25 

VSYNC 

VSYNC 


TxlN/RxOUT26 

DEN 

DEN 


TxlN/RxOUT27 

R0 

R6 


TxlN/RxOUT5 

R1 

R7 


TxIN/RxOUTIO 

GO 

G6 

TxOUT/RxlN3 

TxIN/RxOUT 1 1 

G1 

G7 


TxlN/RxOUT16 

BO 

B6 


TxlN/RxOUT17 

B1 

B7 


TxlN/RxOUT23 

RESERVED 

RESERVED 
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10.4 SIS tEt/SiA SAH (Power ON/OFF Sequence) 


: Latch-upOlU LCD 2i£l DC operations STI ?I6H 2S EAHS OhEHSh SOtOt m. 



NOTE 


(1) a® oil ss* eiuhshb £i¥Sxi°i sag Vdd 2) stotot ma. 

(2) LCD §5| S ^1 LH Oil AH S^£| 2gfS £1J\ S 3. LCD A) SSEPI 2 011 SS* 3V1U S 

D1TI2M LCDS S W, Sl-BM Oil NOISED SSth.. 

(3) VooTh ^£9 m e EH mi 01 e 2STt SOEUI 8fS ^-EH ( Interface Signal High 
lmpedence)S &AI2 EAI S 3. 

(4) Power Of f ^ AH Power 0n6p| 2 011 All SOI &2SI H2f S§. 
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10.5 INVERTER B/D SEQUENCE 
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11. 4S AISZ21 


A| ^ 

ais sa 

AIS4 

£2. CZ ^ AH 

1 1— 1 CZ5 

-20 — 60°C, lOcycle 

4DH 

HTOL 

50 °C, 1000HR 

8DH 

LTOL 

0°C, 1000HR 

4DH 

RTOL 

25 °C , 3||4= ~ 

4DH 

HTS 

70 °C , 500hr 

4DH 

LTS 

-30 °C, 500hr 

4DH 

THB 

40 °C / 95%RH , 500hr 

4DH 

WHTS 

60 °C / 75%RH, 500hr 

4DH 

T/C 

-20 °C ~ 60 °C , 200Cyc 1 e 

4DH 

ESD 

CDM : ±10 kV,150pF/330 Q ,9Point ,3S|/Point 

3DH 

ESDlT 1 !!) 

: ±8 kV .150PF/330Q ,200Point , 1 SI /Point 
: ±15 kV,200pF/100Q ,200Point , 111 /Point 

3DH 

POWER 
ON /OFF 

30S(on) / 305= (off) : 12,000 SI 

4DH 

5! § 

1 0~300Hz/ 1 . 5G/ 10m i nSR , XYZ, 30mi n/ax is 

3DH 

§ 3 

50G, 1 1nsec, ±XYZ 1 1 i me/ax i s 

3DH 

PALLET £!§ 

1.05 Grns, Randon, Z^ IHr 

1PALLET (20DH ) 

PALLET Drop 

: 20 cm 

1 PALLET ( 20 DH ) 


HTOL/LTOL : High/Low Temperature Operating Life 
THB : Temperature Humidity Bios 
HTS/LTS : High/Low Temperature Storage 
WHTS : Wet High Temperature Storage 
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13. PACKING 
13.1 Carton 

(1) Packing Form 

Corrugated fiberboard box and EPS cushion as shock absorber 

(2) Packing gJS 






PACKING PALLET BOX 
[LJ69-02224A] 


CUSHION-SET 

[LJ69-00910A] 



LCD MODULE[12EA] 


LCD MODULE[12EA] 

PALLET PLASTIC 
[LJ69-01832A] 


13.2. Packing Specification 


ITEM 

Specification 

Remark 

LCD Packing 

24ea / Box 
(Packing-Pallet Box) 

1. 5.5kg/LCD(24ea) 

2. 3.5kg/Cushion-SET(4ea) 

3. 8.8kg/Packing-Pallet Box(lea) 
(1130X965X1005) 

5. Cushion Material : EPS 

6. Packing Pallet Box Material : DW4 

Pallet 

1 Box/Pallet 

1. Pallet Weight : 8kg 

2. 191kg/Pallet , Total : 199kg/Pallet 

Packing Direction 

Vertical 

1150 x 985 x 1161 

Pallet Size 

H x V x Height 

1150mm(H) x 985mm(V) x 125mm(Height) 
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14. MARKING & OTHERS 


A nameplate bearing followed by is affixed to a shipped product at the 
specified location on each product. 


( 1 ) 

( 2 ) 

(3) 

(4) 


Parts number : LTF320HM01-A01 
Revision : One letter 

Control : One letter 

Lot number : 7_ O £_ A 1 23 ILL A 
1 2 3 4 5 6 7 


0 7 : Line 
( 2 ) O : Device 
(D 7 : Year 
© A : Month 
(D 123 : Lot No. 
© 01 : Glass No. 
® A : Cell No. 


(5) Nameplate Indication 
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15. General Precautions 


15.1 Handling 

(a) When the module is assembled, It should be attached to the system firmly 
using every mounting holes. Be careful not to twist and bend the modules. 

(b) Refrain from strong mechanical shock and / or any force to the module. In 
addition to damage, this may cause improper operation or damage to the module 
and CCFL back-light. 

(c) Note that polarizers are very fragile and could be easily damaged. Do not press 

or scratch the surface harder than a HB pencil lead. 

(d) Wipe off water droplets or oil immediately. If you leave the droplets for a 
long time, Staining and discoloration may occur. 

(e) If the surface of the polarizer is dirty, clean it using some absorbent cotton or 
soft cloth. 

(f) The desirable cleaners are water, IPA(Isopropyl Alcohol) or Hexane. 

Do not use Ketone type materials(ex. Acetone), Ethyl alcohol, Toluene, Ethyl 
acid or Methyl chloride. It might permanent damage to the polarizer due to 
chemical reaction. 

(g) If the liquid crystal material leaks from the panel, it should be kept away 

from the eyes or mouth . In case of contact with hands, legs or clothes, it must 

be washed away thoroughly with soap. 

(h) Protect the module from static , it may cause damage to the CMOS Gate Array 
IC. 

(i) Use finger-stalls with soft gloves in order to keep display clean during the 
incoming inspection and assembly process. 

(j) Do not disassemble the module. 

(k) Do not pull or fold the lamp wire. 

(l) Do not adjust the variable resistor which is located on the module. 

(m) Protection film for polarizer on the module shall be slowly peeled off just before 
use so that the electrostatic charge can be minimized. 

(n) Pins of I/F connector shall not be touched directly with bare hands. 
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15.2 Storage 


(a) Do not leave the module in high temperature, and high humidity for a long time. 
It is highly recommended to store the module with temperature from 0 to 35C 
and relative humidity of less than 70%. 

(b) Do not store the TFT-LCD module in direct sunlight. 

(c) The module shall be stored in a dark place. It is prohibited to apply sunlight or 
fluorescent light during the store. 

15.3 Operation 

(a) Do not connect, disconnect the module in the "Power On" condition. 

(b) Power supply should always be turned on/off by the item 6.3 
"Power on/off sequence" 

(c) Module has high frequency circuits. Sufficient suppression to the 
electromagnetic interference shall be done by system manufacturers. Grounding 
and shielding methods may be important to minimize the interference. 

(d) The cable between the back-light connector and its inverter power supply shall 
be a minimized length and be connected directly . The longer cable between 
the back-light and the inverter may cause lower luminance of lamp(CCFL) and 
may require higher startup voltage(Vs). 

15.4 Others 

(a) Ultra-violet ray filter is necessary for outdoor operation. 

(b) Avoid condensation of water. It may result in improper operation or disconnection 
of electrode. 

(c) Do not exceed the absolute maximum rating value. ( the supply voltage variation, 
input voltage variation, variation in part contents and environmental temperature, 
and so on) Otherwise the module may be damaged. 

(d) If the module displays the same pattern continuously for a long period of time, it 
can be the situation when the image "Sticks" to the screen. 

(e) This module has its circuitry PCB's on the rear side and should be handled 

carefully in order not to be stressed. 
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16. thS gsHgl 3£l D\m 

16.1 sxiga 

Oh BH Oil AIIAIshS SSM □ SH AH £ ¥S S Dl tdhOI^ SCHI S¥££ SOI 219 AH £ eh@Ch. 
2 16.1 SSOII SSH AtgOI SX|£0t 2i£ SS 


gas 

Cadmium and cadmium li&g* 1 

PBB( p I ybromob i pheny I )S, PBDE (polybrominated biphenyl ethers)g * 2 
Polychlor inated biphenyl (PCB) g 
Polychlorinated naphthalene g 

Organic tin ll-thg (Tributhyl tin category/Tr ipheny I tin category) 

Asbestos 

Azoltag (gSH g 2 8.3011 U2h 21 £ Amineg SSSib stag. 01 St&gg °±% II £ 
X|ga££ agstBI S£££ XtISS ¥ = £££ Atg SX|£0| SICK ) 

*1 : SSXHSOII □ §HAH£ gg, ££S, 62 3S, S°l ggg *£g 5lg£££ th^l lOOppm 
□i soi £eg act. 

* 2 : aa gag sxim£ gg giea, sss aoigst sing mes ssh sxi sa^ 
Mgs a. 

3h£g£ S£, Oh £H CHI X1IAim£ ¥£011 CHS AtgtHI CH 6H AH £ SXH SX|£0t 21X1 S£U, 

g his soiee asaee si* g 2 e act. 

216.2 2 XUS ££g S £| Bh Sh&g£ §E2| St HI ¥2 


§£ 

SHI =5 

(a) DC £9, ££X|, HBIIOI, £31019 § S£g§ 2¥5t£ 

£g EJ\ g§ 

(b) SSHAISXIOII Sg££ S St All 

(c) Ni-Cd SXI (see SAISte 3, Cts 0101 ghOH g£ 
Ni-cd sxi£ 2007 e 3gg stinigee tta. 

2003 £ 3SS 

(d) ga at gae^s eg, ss 

2004 £ 3SS 
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l ohoii —i oh ±t 16 . 3oi i niAiofe omoi mm 


i-gg gxiem. 


S16.3 0mSt)g°l 


°|5H g^sHAHg OhBJ ili 


CAS No 

92-67-1 

92-87-5 

95-69-2 

91-59-8 

97-56-3 

99-55-8 

106-47-8 

615-05-4 

101-77-9 

91-94-1 

119-90-4 

119- 93-7 
838-88-0 

120- 71-8 
101-14-4 
101-80-4 
139-65-1 
95-53-4 
95-80-7 
137-7-7 
90-04-0 


OhSJ 

4 -amonod i pheny I 
Benzidine 

4 — ch I o r o-o— t o I u i d i ne 
2 -naphthyl amine 
o-ami noazotoluene 
2 -am i no- 4 -n i trotoluene 
p-chloroani I ine 
2 , 4 -d i am i noan i so I e 
4 , 4 1 -d i am i nod i pheny I me t hane 
3 , 3 ' -d i ch I orobenz i d i ne 
3 , 3 ' -d i me t hoxybenz i d i ne 
3 , 3 ' -d i methy I benz i d i ne 
3 , 3 1 d i met hy I - 4 , 4 ' -d i am i nod i pheny I methane 
p-cresidine 

4 , 4 '-methylene-bis-( 2 -chloro ani I ine) 
4 , 4 ' -ox i dean i I ine 
4 . 4 1 -t h i od i an i I ine 
o-toluidine 
2 , 4 — to 1 1 uy I ened i am i ne 
2 , 4 , 5 — t r imenthylani I ine 
o-anisidine 


16.2 &2HPI SI 
Qg°| gag I 


16.5011 S7|g 


-M XII 21 sHl Oi g 


rOlU xl oil 


E| 01 AH g Oh 


16.4 ggfflPiga 


L_h □! LI- §Lgh 


=g mm\ 


PBB, PBDE 012121 gJIM-BstSg 

ii£ip!# (§^i tmxn/^mxii) 


0 h £H — 1 3^011 MAHfe S&SMAH □ XlPIgOI Dltm &EH0m, ¥S°I ¥¥ £! g£l£g 
Sfastedl 2idAH 5H&¥S°I AII^AIgOI ¥¥0|6icm eBSIOI £8.5°l gglUPI 3ISJJIXI 





y / 

n asi 


ItiPlotS 325 SP. 

pb, lhxiphpp pastsoi jmmE pss pppxi pp AtgyxiP sp. 

SES CHxIPlirOI SKA S¥l°| ¥S(HI 2|sH 121 §j Oil 21 31 °J§E 3¥¥ PBS INSS&a 
S 16.5 SBfflPISSOII CHS!- ¥fi g¥ ft! SBItIPI ^ 3 . 


Atg3XI : OhBH (a) , (b) , (c) , (d) , (e) , (f ) , (g) , (h) , ( i ) , ( j ) , (k) , ( I ) , (m) US (n) 0|2|i 

§e. oil sal ssi, hbmuh^b soil chs bs ss 

(a) ¥ All AH ELI B 2SB 1S2| 2I3¥ (PM SAI S*E|fe ¥¥)(HI°I 

Am (spb¥M Amps bsi, bs s) 

(b) <y xhhi^chi Amps ssxti, bs s 2003 | : 

(c) ¥ AH AH P M SS& 1S2| 2IS¥0|| AlSSIfe 3§ S3 a H ES0 

(d) SAISIb ¥S SyBXI 

(e) ¥S°I P¥33 ■ PEBXI S°l PS XI El 
(BP¥S/B¥1 PblOI^/SIM^JH S) 

(f) ¥S-UP0|PP LH¥3¥S yra ; 2 §§ 33 
(Pb 85wt% DIBP ¥3/33) 

(g) “BISS 012121 3B¥PM B¥S 3 

(h) 3S S¥5I¥ AS S3 

(i) Eg, S3, X1BPP XI SI 2004 ¥ ! 

(j) M¥S¥AH yi S¥P¥ AS S3 = 

PS, 01 EH S3S SPS^AHB 3P S¥P pgSP. 


: a L_l- CCH T) S XH l_h CCH 

I CD t) □ , -Li CD CD U □ 


S^E| LJ- 


2004 y 

Oh 


sr=i uh si-o aaacz 

Lz) CD CD TT LzJ CD TT LH CD CD -i- 

3 AH 0 . 3 wt% DIB 

S¥DI 3 S 3 0 . 4 wt% DIB 

SS 3 4 wt% DIB 

(k) 2003y 3a y 01 s chi saib ai aysxi 


1.3 SPSS 3P PP3 5|g SE 

SXHHIS SP SPSS Oil PES a P 5lSiI SI SPeHAHS BSP. 

¥SPP AiH, 2x|, XI33II0H BXHPB ISS°I SAS IQ B| SI 01 5ppm 0IB2S SP. 
01 DEH —I SXHPSa, ^333011 CHSHAHS BS EN 1122 Plastics - Determination of 
cadmium - Wet decomposition methodOil SBP. 

SE1S iPAQI S3 ¥3 ¥¥a (ICP-AES)a 5SE5 SP. 





(l) ¥S-CI30|3°I IH¥SSS 2IS3S 
(Pb 85wt% 013 sssv sm/ss) 

(m) AHI C|-°! S3CXKHI 3¥S SailS 

(n) C3S3, 33¥S, SSSKHI A[S3S ¥3 

Oil 21 


AfSMXI : OfBH (a),(b),(c) y (d) 0|2|2| SC. 0|| SGI C3AH, SS3XI, 

AI3PII S 

-A. CD j 
— ) ^1- = 

(a) iiili : CHS ¥SS¥S0| 5mg 0133 V. 

(b) SaSSXI, 3331 -SS 333X1, SPI3XI 

20043 3S 


(c) SSSSS : 1 0HS ¥S3¥S0| 5mg 0133 3. 

(d) CSS3S, M3S3S 01 21 2| SC 

Oil 21 

6P[ 3S 

AfSMXI : 013H 01213 SC 

ass 

CM, 3e §°| 3SCV 3¥33 3 

20043 3S 

S3 1§a 

uiy / 

n its 

S 3 isatnys phis cs vs-ciaois 

VC SCCAH PILHUHSS tJISSS, SS3C, 2IV3S3C, P|E[ 3C 
MS PHIS SUC S. 

33, 33¥M°I PC AHI * MS 3011 CHsHAHS CL|*0| S33 ¥011 AIM 
33 AfSmS SSP[ 33. 

20043 3S 

PBB/PBDE 
01 21 21 SPI 
91 CatfS 

C3CUHS3, 213 S 0HS¥S. 

(33301 S3S CH AHI 33X11* MSS ¥ 3S MS, A1SS 3333) 

20033 3S 

3PI 01213 ¥3 

(33301 srojg q\%]\ 33X11* MSS ¥ 2/3 3¥, A[SS 3333) 

20043 3S 


LSSJGISIC 


□ PI g SC 10m- OI4 h °| PI SA| S3 Oil AH 

0. Ippm 01 m 


CS SHIAHS sn 
saiis 


16.5 ¥S, Cl bhOI ^ XHI^AI CHI AfSSHAHS 33S S3 

S 16.7 ¥S, Cl UhOI ^ All VAIOII AIS6HAH3 33 S S3 

MSS 

[2^ii EHimS S3] 

CFC( ch I orof luorocarbon) ,HCFC(hydrochlorof luorocarbon) .methyl bromide, 

1 . 1 . 1- tr ichloroethane, carbon tetrachloride 
[Chlorine ¥PI SOH] 

1 . 1 .2- tr ichloroethane, 1 , 2— d i ch I oroethane , 1 , 1-d I ch I oroeth I ene , 

1 .2- di chi or oethy I ene, methylene chloride, 
chloroform, trichloroethylene, tetrachloroethylene 
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